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(54) RESIDUAL QUANTITY OF INK DETECTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To detect the residual quantity of ink 
through a simple circuitry even if the number of ink chambers is 
increased by connecting pairs of electrodes provided in a plurality of ink 
chambers electrically in series and measuring the level of current flowing 
through the series connection. 

SOLUTION: An electrode 12b facing an electrode 12a is connected with 
an electrode 12c, an electrode 1 2d facing the electrode 12c is 
connected with an electrode 12e, and an electrode 12f facing the 
electrode 12e is connected with the other terminal of a pulse voltage 
generator 14. Since respective ink chambers are connected electrically 
in series through the electrodes 12a-12f, a voltage generated from the 
pulse voltage generator 14 is applied between the electrodes 12a~12f. A 
current flowing between the electrodes 12a~12f is measured by means 
of a current measuring instrument 13. When the ink runs out between 
the electrodes 12a and 12b, 12c and 12d or 12e and 12f, total resistance 
is varied by a factor of 10 or more as compared with the case where the 
three spaces between electrodes are entirely filled with ink and the 
output value from the current measuring instrument 13 is also varied 
significantly. 
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A. Relevance of the above-identified Document 

This document has relevance to the all claims of the present 
application. 

B. Translation of the Relevant Passages of the Document 

See the attached English Abstract. 
[CLAIMS] 

[Claim 1] 

An ink remaining amount detection apparatus, characterized 
by comprising: 

a plurality of recording heads; 

an ink cartridge including a plurality of ink rooms provided 
in association with the plurality of recording heads; 

a pair of electrodes provided to the plurality of recording 
heads, or to the plurality of ink rooms; 

current value measuring means for measuring a value of a 
current flowing when the pair of electrodes is electrically connected 
in series; and 

ink detection means for detecting, based on the value of the 
current, an ink remaining amount in the ink room. 
[0010] 
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[INDUSTRIAL FIELD OF THE INVENTION] 

...the circuit configuration is complicated and an overall size 
of the ink remaining amount detection apparatus becomes large as 
the number of the ink room is increased, because a pair of 
electrodes, a pulse voltage generating apparatus, a current 
measuring apparatus, and a comparator are provided for each ink 
room. 

[0012] 

[MEANS TO SOLVE THE PROBLEMS] 

The invention is provided with... current value measuring 
means for measuring a value of a current flowing when the pair of 
electrodes is electrically connected in series; and ink detection 
means for detecting, based on the value of the current, an ink 
remaining amount in the ink room. 

[EMBODIMENTS] 

[0020] 

In Figure 1 , an ink remaining amount detection apparatus of 
the present invention is provided with (a) an ink cartridge 11 
including three ink rooms of yellow, magenta, and cyan, (b) 
electrodes 12a to 12f for detecting a remaining amount of ink by 
passing electricity through each ink room, (c) a current measuring 
apparatus 13 for measuring a current value, (d) a pulse voltage 
generating apparatus 14 for generating a voltage in a pulse form, (e) 
a comparator 15 for comparing the thus measured value and a 
threshold value, (f) an output terminal 16 for outputting an ink 
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detection result to outside. 
[0027] 

Therefore, when the ink remaining amount is depleted in any 
one of (a) between the electrodes 12a and 12b, (b) between 
electrodes 12c and 12d, and (c) electrodes 12e and 12f, a total 
resistance R is changed by more than several tens times than in a 
case all of betweens the electrodes. Further, in this case, an output 
value of the current measuring apparatus 13 is also changed 
greatly. 

[0028] 

Thus, in advance, a current value of one of the three sets of 
the electrode pairs is measured when the ink remaining amount 
thereof is depleted. By using a predetermined multiple (for example 
5-fold value) of the current value as a threshold value, an ink 
remaining amount is detected by comparing, with the threshold 
value, the current value in operating the ink remaining amount 
detection apparatus, so as to find out which one is larger. 
[0029] 

That is, a measurement value of the current measuring 
apparatus 13, which is taken when the ink remaining detection 
apparatus is being operated, is inputted into the comparator 15, 
and, the measurement value is compared with the threshold value. 
If the measurement value is not less than the threshold value, it is 
judged that "there is ink", then the comparator 15 outputs 1. If the 
measurement value is less that the threshold value, it is judge that 
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"there is no ink", then the comparator 15 outputs 0. The signal is 
outputted from the output terminal 16 so as to inform the outside 
whether or not there is the ink. 
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[EI l] Figure 1 
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